Analysis of DNA-protein crosslinking activity of malondialdehyde in vitro.
In an attempt to identify endogenous chemicals producing DNA-protein crosslinks, we have studied in vitro crosslinking potential of malondialdehyde, a bifunctional chemical that is ubiquitously formed as a product of lipid peroxidation of polyunsaturated fatty acids. We have found that malondialdehyde readily forms crosslinks between DNA and histones under physiological ionic and pH conditions. Formation of DNA-protein crosslinks was limited to proteins that were able to bind to DNA. Malondialdehyde failed to form DNA-protein crosslinks when histone binding to DNA was prevented by elevated ionic strength or when bovine serum albumin was used in the reaction mixture. Malondialdehyde-produced DNA-histone crosslinks were relatively stable at 37 degrees C with t1/2=13.4 days. Crosslinking of histones to DNA proceeds through the initial formation of protein adduct followed by reaction with DNA. Modification of DNA by malondialdehyde does not lead to a subsequent crosslinking of proteins. Significant formation of DNA-protein crosslinks was also registered in isolated kidney and liver nuclei treated with malondialdehyde. Based on its reactivity and stability of the resulting crosslinks, it is suggested that malondialdehyde could be one of the significant sources of endogenous DNA-protein crosslinks.